The activity ratios of 228Ra/226Ra in the leachates from a granite sample with HCl, NaOH and NaCl aqueous solutions were observed to be smaller than that in the granite sample. The activity ratios of 224Ra/ 228Ra , 230Th/232Th and 228Th/232Th increased with an increase in pH of the HCl aqueous solution. The leaching behavior of 226Ra and 224Ra which are formed through 5 decay processes of 238U and through 4 decay processes of 232Th, respectively, was different from that of 228Ra which is formed by a single decay of 232Th. Thorium isotopes, 230Th and 228Th, decay products of 238U and 232Th, respectively, were also leached more effectively than 232Th. The leaching efficiency of Ra and Th isotopes was estimated to be dependent on the difference in the history of decay processes which have formed the nuclides. This estimation was consistent with the observations with the radioactive mineral samples reported previously.
1.Introduction
The observations with radioactive mineral samples resulted in that the decay products formed from their parent nuclides tended to be leached more effectively than their parent nuclides which were located in the original crystal lattice : plural number of decay processes might give a damage to some extent on the crystal lattice by recoil nuclides. The activity ratios in leachates from the thermally annealed samples were close to the activity ratios in the radioactive mineral samples, demonstrating that the damages in the crystal lattice were recovered by thermal annealing.
The difference in leaching efficiency of Ra and Th isotopes with radioactive minerals were estimated to be due to the difference in the range of damage in the cryatal lattice given by the history of decay processes.
This report deals with leaching behavior of (37) 
Ra isotopes in leachate
Variation in the activity ratio of Ra isotopes in leachate from the granite sample was observed along the pH of HCl aqueous solutions, NaOH and NaCl aqueous solutions in contact.
A 500 g of the granite sample was put in a 
Results and Discussion
Two leaching mechanisms have been suggested for the Ra isotopes released into the groundwater from the rock in the aquifer7).
One is the chemical dissolution of Ra from the surface of the rock and the other is the a-recoil process in the a-decay of the parent Th iso- topes on the surface. The activity ratio of 228Ra/ 226Ra in leachate from rocks by the chemical dissolution, i.e., chemical leaching, of Ra isotopes may be almost equal to the activity ratio in the rock. The activity ratio of 228Ra/226Ra immediately after the emission of Ra isotopes by the a-recoil process is calculated to be 278 times larger than that in the rock. Consequently the activity ratio of 228Ra/226Ra in groundwaters is supposed to tend to be larger than that in the rock. Nakano-Ohta and Sato8) discussed that the activity ratios of 228Ra/226Ra in river waters tended to be larger than those in the relevant rocks, being due partly to the arecoil process. Fig. 2 . Figure 2 shows that 228Ra and 226Ra are also leached into NaOH and NaCl aqueous solutions from the granite sample.
Activity ratio of 228Ra/226Ra in leachate
While the activity ratio of 228Ra/226Ra in the granite sample is 2.62, the 228Ra/226Ra activity ratio in all of the leachates was observed to be smaller than 2.62.
Variation in the specific activity of 228Ra and 226Ra leached into the HCl aqueous solutions of Variation in the activity ratio of 224Ra/228Ra in leachate with HCl aqueous solutions of different pH is given in Fig. 5 . Figure 5 shows that 224Ra and 228Ra are also leached into NaOH and pH of the HCl aqueous solution. While 224Ra is radioactive equilibrium with 228Ra in the granite sample, the 224Ra/228Ra activity ratio in leachate is larger than unity. Figures 6 and 7 show variations in the specific activity of 228Ra and 224Ra leached into HCl aqueous solutions of pH 0 -5 from 1 Bq of Ra isotopes in the granite sample (for 15 days), monazite sample (for 10 days)1) and euxenite sample (for 15 days)2), respectively. Fig. 9 Activity ratio of 228Th/232Th in leachate from the granite sample.
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